Bioaccumulation of heavy metals by the leaves of Robinia pseudoacacia as a bioindicator tree in industrial zones.
The study is a part of research project on using short rotation plantations in biomass production. The aim of this investigation was to determine the accumulation characteristics of Robinia pseudoacacia leaves as a biomonitor of heavy-metal pollution in the industrial regions in Bulgaria. The study was carried out in 25-year-old plantations located in close vicinity of industrial area Devnia, Eastern Bulgaria. Devnia is a zone, highly contaminated by cement factories, nitrogen fertilizers and polyvinylchloride factories. Controls were similarly aged plantations on a background area 15 km away from the emission sources. The concentration of nutrients and heavy metals in the leaves of damaged and control plants were investigated. Decreased levels of total nitrogen (6%), total phosphorous (11%), potassium (36%) and magnesium (3%) were detected in September for polluted trees as compared to control trees. Lead content (30.7 mg kg(-1)) was 1.38 times higher as compared to control, whereas accumulation of zinc (19.0 mg kg2) about 1.37 times more than control. An excessive accumulation of copper in the leaves collected from the polluted area (17.2 mg kg(-1)) was 2.15 times higher than control. The concentrations of Pb, Zn and Cu in the contaminated soil under black locust plantation were 38.2, 77.4 and 101.3 mg kg(-1), respectively. Our results showed that the leaves of R. pseudoacacia accumulated Pb, Zn and Cu in parallelity with their increase in the contaminated soil. R. pseudoacacia may be considered as a good biomonitor of soil pollution especially with Cu, and at lower extent for Pb and Zn in the industrial region of Devnia.